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available options to combine with medications to help lower pain levels and increase patient satisfaction. Epidural infusion of opioids in combination with music therapy would be able to provide optimal patient satisfaction and diminished pain sensations. The purpose of this paper is to 1) review pain assessment tools, 2) describe epidural and patient controlled analgesia as pain management options, and 3) introduce music therapy as an alternative method for pain reduction.
Pain Assessment Tools
Today, there are a variety of different pain assessment tools that are used for specific patient populations. Some of these tools are The Faces of Pain Scale (FPS),
The Wong-Baker FACES of pain scale, the Visual Analogue Scale (VAS), and the Numerical Rating Scale (NRS). The primary use of these tools is to allow patients to describe their pain to the medical staff, so the health care professionals can take the proper steps to provide patient comfort. In other words, pain is described as subjective because each individual has a different pain perception and tolerance.
The use of these different assessment tools is an attempt to make something that is subjective objective (Brown, 2008) . As well as helping patients report pain, the assessment tools prevent bias and error (Brown, 2008) . Along with using the different assessment tools, it is also important to ask the patient about the characteristics of his or her pain. These characteristics include: the location, intensity, quality, onset, words to describe the pain, the patient's preferred method of relieving the pain, factors that increase or decrease pain, and the effect of pain on the patient (Mackintosh, 2007) .
The different pain assessment scales vary in how the assessment is administered and characteristics of the scales themselves. According to Brown (2008) , the FPS consists of "six facial expressions that range from a smile through a grimace" (See Appendix B). Underneath the faces, there are numerical values. The patient is asked to pick the face that best represents his or her pain level (Brown, 2008) . The Wong-Bakers FACES is very similar to the FPS. It uses facial expressions along with a numerical pain scale (See Appendix C). At zero, there is a smiling, cheerful face while the ten is represented with a crying face. Each number corresponds with a facial expression. As the numbers increase from zero to ten, the facial expressions gradually shift from a content, peaceful expression to a tearful and melancholic expression (Brown, 2008) . The Visual Analogue Scale is a pain scale from zero to ten (See Appendix D). The number zero represents no pain while the ten represents the 'worst possible pain' the patient has experienced (Brown, 2008) . According to "Postoperative Pain Assessment Tools in Day Surgery:
Literature Review," Ameen, Coll, and Mead (2004) concluded that the Visual Analogue Scale was the most efficient and was easily understood by patients. The authors agreed that this pain scale should be used when assessing postoperative pain (Ameen, Coll, & Mead, 2004) . The Numerical Rating Scale is set up the same as the VAS (See Appendix E). This pain scale ranges from zero to five or from zero to ten. This assessment tool is valuable when the patient is unable to tolerate multiple questions due to the severity of the pain. The NRS allows medical staff to quickly and accurately have an understanding of the pain intensity the individual is experiencing. The benefit of this tool is it has the ability to pick up on subtle changes in a patient's pain intensity (Brown, 2008) . Once the tool, that is being used, is explained to the patient, he or she will rate his or her pain accordingly.
Pain scales are an important part of the assessment process. By allowing health care professionals to have an understanding of the pain intensity and characteristics the patients are experiencing, the medical staff can treat the pain accordingly to make patients more comfortable. Pain assessment tools should be easily understood and explained to patients, to facilitate effective communication is present. The most appropriate scale should also be chosen for the specific patient population the health care team member is trying to assess (Brown, 2008) . The chosen pain scale should be used during each assessment and the time in between.
A health care professional should not use multiple scales to assess one person's pain intensity throughout a shift.
Epidural for Pain Management
The use of administering analgesia through an epidural infusion is beneficial for postoperative patients. Infusions of analgesia through an epidural decrease the risks associated with surgery and also provides appropriate pain relief for patients (Allison & Weetman, 2006) . Epidural infusion consists of the patient receiving a local anesthetic and opioids. "Perianesthesia Epidural Resource" explains that spinal nerve impulses are blocked by the infusion of the local anesthetics while the opioids block the opioid receptors located within the spinal cord (See Appendix F). A decreased amount of opioids are necessary when administered with local anesthetics because the anesthetics have an opioid sparing property, which is why the two are used in epidural infusions (Banks, 2007) . By administering low levels of opioid medications, the patient will experience less severe adverse effects than someone who is receiving high doses of this type of pain medication (Banks, 2007) .
Levobupivacaine is a common local anesthetic that is used to help control postoperative pain along with the administration of an opioid. Common side effects associated with this medication include: dizziness, fever, itchiness, nausea, and vomiting. Bupivacaine is another local anesthetic that is used with epidurals. This medication produces serious adverse effects, such as central nervous system depression, respiratory arrest, and heart block, compared to levobupivacaine.
Bupivacaine and ropivacaine are two of the most commonly administered medications through epidural catheters (Banks, 2007) . A study conducted by Erdemli, Saracoglu, Tolga Saracoglu, and Uzuner (2011) suggests that "epidural levobupivacaine and bupivacaine with fentanyl provide stable postoperative analgesia and both were found safe for patients." In the study, the average pain rating when using the Visual Analogue Scale was the same between the group who received bupivacaine with fentanyl and the group who received levobupivacaine with fentanyl (Erdemli, Saracoglu, Tolga Saracoglu, & Uzuner, 2011) . These medications are used in epidural infusions to increase patient comfort and to improve patient satisfaction.
Once an epidural infusion is no longer necessary for the recovering patient, he or she must be transitioned to an oral analgesia. Typical, the amount of opioid medication that is being administered to the postoperative patient is reduced by the third day. Throughout this transition time, pain assessment tools are used to determine pain levels in patients. By gathering this information, the medical staff can treat the pain intensity accordingly. Once the epidural is discontinued, oral pain medication is introduced to the patients care. It is key to continue to monitor the discomfort level so reduced pain is achieved. In the study by Brown and O'Neill (2007) , the results suggested that the "patients who received bupivacaine only before discontinuation of their epidural reported less pain." Slowly tapering the amount of opioid infused through the epidural is one of the key factors to weaning a patient, so the epidural can be discontinued while maintaining low pain ratings.
The researchers did not find a difference between immediate or sustained release analgesics on the patients' pain level over a period of time, but the timing of oral pain medication is extremely important to maintain patient comfort and satisfaction.
The medical staff working with epidurals should be knowledgeable about the medications and equipment associated with this method of pain relief as well as having an understanding of the epidural space (Allison & Weetman, 2006) .
Continuous education to the health care team members should be provided on pain management, pain assessment tools, and the transition from epidural to oral administration. Individual pain assessments should determine the method of pain management for each patient.
Patient Controlled Analgesia for Pain Management
Patient controlled analgesia (PCA) is another popular way to manage postoperative pain. This method of pain management allows the patient to be involved and in control. Patients also has decreased feelings of "powerlessness and vulnerability" when PCA is implemented (Yankova, 2008) . The pumps deliver small doses of medication through an IV site over time (See Appendix G). Since the pain medication is being administered frequently, there is a stead, even level of the analgesia located within the body to keep pain levels low and the patient more comfortable (Vockley, 2013) . When a patient starts to have increased pain or knows he or she will be moving around, the patient can press the button to have to drug administered. If the PCA pump beeps, it means the patient has received the medication (Vockley, 2013) . When the pump does not beep, the patient has not received the preprogrammed dose because there is a lock-out or the patient has pressed the button too frequently. This is one feature that promotes patient safety.
The patient and family should be informed that the patient should be the only individual to press the button on the device. Opioids naturally produce a sedated affect on patients, which causes respiratory depression (Lattavo, 2010) .
"Respiratory depression can be defined as a decrease in the rate and depth of respirations from baseline" (Lattavo, 2010) . When patients become "too sleepy, they will be unable to administer any further dose" (Lattavo, 2010) . So if someone other than the patient is administering the medication, the individual has a higher risk of developing respiratory depression (Lattavo, 2010) . Routine sedation assessments should occur to promote patient safety and will inform nurses when they should intervene. During these assessments, nurses should be looking at how quickly a patient arouses to a stimulus, his or her ability to stay awake, and the patient's ability to answer easy, routine questions (Lattavo, 2010) .
Some of the common medications used to treat pain through PCA devices are morphine, hydromorphine, and fentanyl. These opioids work by "binding to opioid receptors in the brain, spinal cord, gastrointestinal and urinary tracts, lungs, and peripheral nerve endings" to relieve pain (Macintyre & Schug, 2007) . Each drug has its own parameters when being administered through patient controlled analgesia pumps. For example, the parameters for morphine are "1-mg to 2-mg bolus, six minute lock-out interval, and self-administration dose of 1.5mg to 3mg per hour" (Hicks, R., Hernandez, J., & Wanzer, L., 2012) . Hydromorphine is stronger than morphine since 1-mg to 2-mg is the same as 10-mg of morphine. On the other hand, fentanyl is about "75 to 100 times more potent than morphine" (Hicks, R., Hernandez, J., & Wanzer, L., 2012). Common opioid side effects include:
constipation, respiratory depression, sedation, dizziness, nausea, vomiting, and physical dependence. Although this form of pain relief comes with high risks, it is a method that can provide patient comfort and reduce fear by allowing the patient a sense of control.
Patient controlled analgesia increases patient satisfaction by allowing patients to have control and also help decrease common opioid side effects compared to other routes of administration. It is important to educate patients prior to surgery about PCA as an option for postoperative pain management. By providing this education, patients will be well informed and would be able to "obtain optimal pain relief by using the PCA device" (Yankova, 2008) .
Epidural versus Patient Controlled Analgesia
Epidurals and patient controlled analgesia have both advantages and disadvantages. Some of the advantages to using PCA devices are the patients feeling a sense of control, reduced anxiety and fear, and being able to move around more (Healthwise Staff, 2014). On the other hand, epidurals allow for increased mobility for the first two days after surgery because this method keeps patients comfortable and reduces pain levels (Azizi, Beaussier, Biermann, El'Ayoubi, Eledjam, Gervaz, Lienhart, Mazoit, Parc, Rohr, Rollin, & Schiffer, 2007) . Although there are positives to PCA and epidurals, there are also negatives that we try to avoid. For example, risks associated with epidural placement include spinal hematoma and abscess.
Patients, who receive pain medication through epidurals, can also experience side effects, such as numbness, motor block, nausea, vomiting, itchiness, and low blood pressure (Viscusi, 2007) . Even though there are serious risks associated with epidurals and epidural placement, this method of pain relief is superior to patient controlled analgesia. Analysis of research data supports "that post-operative epidural analgesia provided significantly better post-operative analgesia than parenteral therapy" (Viscusi, 2007) . Along with providing optimal pain relief for patients, the use of an epidural also allows for early mobility, increase the activity of the gastrointestinal tract, shortens the length of stay at the hospital, and decreases morbidity associated with the cardiovascular system (Eledjam, Mann, & Pouzeratte, 2003) . Patients, who use epidurals for pain management, do not need additional interventions for pain 70% of the time (Viscusi, 2007) .
Patient controlled analgesia is another widely used form of postoperative pain management, but there is also high risk for error with these devices. Studies have been conducted in regards to errors with patient controlled analgesia. The studies have examined if errors occur due to "operator error, patient error, or device malfunction" (Clark, Hankin, Panchal, & Schein, 2007) . It has been concluded that the most common error is incorrect programming of the PCA pump by the health care personnel (Cousins, Hicks, Nelson, Schein, & Sikirica,, 2008) . Another common error is the "improper dosage or quality of analgesic medication" (Cousins, Hicks, Nelson, Schein, & Sikirica,, 2008) . Device malfunction can occur, but studies show that it is a rare occurrence for these pumps to experience technical glitches (Clark, Hankin, Panchal, & Schein, 2007 guards should be created and implemented to allow PCA and epidural methods of pain management to be as safe as possible for patients and to allow optimal pain relief.
Music Therapy
Music therapy along with analgesic administration has been known to decrease levels of pain in postoperative patients. Research has determined that the combination of pain medication and listening to music can improve pain by 23% and can be a potential opportunity to help prevent chronic pain (Kankkenen, P. & Vaajoki, A., 2014) . Due to the variety of genres of music and cultural backgrounds, it is important to allow patients to determine the kind of music that will be played.
An individual's age, culture, and familiarity with music are three factors that can affect a person's genre preference (Kankkenen, P. & Vaajoki, A., 2014) . Along with considering these key factors, it is also important to inform patients about music therapy as a pain management option (Kankkenen, P. & Vaajoki, A., 2014) . Not only does music reduce pain, it also can help fear and stress levels among postoperative patients. Music can act as a distraction as well as inhibiting the pain pathways in the human body. "The activation of auditory pathways may play a role in inhibiting the central transmission of painful stimuli" since the auditory and pain pathways can inhibit one another (Dagli, G., Kilic, E., Özkan, S., Sen, H., Sizlan, A., & Yanarates, Ö., 2010). It also helps improve patient satisfaction by decreasing the noise levels he or she is able to hear along with decreasing negative experiences while in the hospital (Comeaux, T. & Steele-Moses, S., 2013) . Another benefit of music therapy is that it is a side effect free intervention. It can only improve the patients overall hospital experience.
Many studies have been conducted to support that listening to music can help decrease pain levels and analgesic consumption by postoperative patients. Another study was conducted to "find out the effect of music therapy on postoperative analgesia and second to determine the duration of its effect" (Dagli, G., Kilic, E., Özkan, S., Sen, H., Sizlan, A., & Yanarates, Ö., 2010). The results of the single blinded study were that the participants in Group 1, the music group, had less patient controlled analgesia by the fourth hour after surgery than Group 2.
The total amount of tramadol consumption, lower pain levels, and higher satisfaction scores were also characteristics of Group 1 (Dagli, G., Kilic, E., Özkan, S., Sen, H., Sizlan, A., & Yanarates, Ö., 2010). It is important for post surgery patients to move around in and out of bed along with taking deep breaths, which is why decreasing pain levels and improving patient comfort is a high priority. A study conducted by Kankkunen, Pietilä, Vaajoki, and Vehiläinen-Jilkunen in 2010 discovered that music therapy helped relieve mild pain while patients were participating in these activities.
Overall, music therapy is recommended for patients undergoing surgery.
Research supports that music is an inexpensive intervention that does not produce side effects. Music helps reduce pain levels, anxiety, the consumption of pain The effects of ropivacaine and postoperative pain management --21 patients in each group --patient randomly assigned to groups --received normal saline or ropivacaine Ropivacaine reduced pain levels and decreased the need for morphine consumption in the first 72 hours.
--Continuous administration of ropivacaine improve pain relief and decreased the amount of morphine consumed Azizi, L., Beaussier, M., Biermann, C., El'Ayoubi, H., Eledjam, J., Gervaz, P., Lienhart, A., Mazoit, J., Parc, Y., Rohr, S., Rollin, M., & Schiffer, E. (2007 
Appendix D
In the past, the Visual Analogue Scale has been commonly used in medical outcome studies. It is a pain scale that is easily understood by patients, but individuals have stated they are unsure of how to judge and express their pain based off of a number (Kersten et al, 2012) . The scale can be displayed vertically or horizontally. It is typically a 100mm scale to reduce the risk of errors. The zero represents no pain and the 100 indicated the worst possible pain one has ever experienced. To rate the pain, the patient will mark the scale according to the pain he or she is experiencing.
A ruler is used to measure the scale in centimeters to determine the severity of pain the patient is experiencing. On the 100mm scale, 0-4mm is considered no pain, 5-44mm is considered mild pain, 45-74mm is considered moderate pain, and 75-100mm is considered severe pain (French, Hawker, Kendzerska, & Mian, 2011) .
